#3 /2021

MexxayHapoaHbI Hay4HO-TEXHUYECKUIA XXypHarn

Urban regulation and management of housing and public utilities

HeOBmXumMoCTb: 3KOHOMMKaA, ynpaeneHue

48

ubC 711.4

D’yachkova 0.N.

D’yachkova

Olga Nikolaevna,
Candidate of Technical Sci-
ences, Associate Professor,
Associate Professor of the
Department of Construction
Technology; Saint Petersburg
State University of Archi-
tecture and Civil Engineer-
ing (SPbGASU); 4 Vtoraya
Krasnoarmeiskaya St., Saint
Petersburg, 190005, Russian
Federation; ID RISC: 750897;
dyachkova_on@mail.ru

The ecological resource of an urbanized
territory

The urbanization process is accompanied by the growth of cities and an increase in their population. Modern
cities are highly complex systems that comprise material and non-material elements of life of urban residents. The
development of the urban economy shapes the demand for housing and utility services. Consumer requirements
have changed over the years. The aspect of environmental protection and rational use of natural resources from
the standpoint of the biosphere approach is to ensure the environmental safety of residential areas in urbanized
territories.

The analysis of statistical information and analytical reviews, available in the open-access sources, is carried out
in the context of (1) the housing construction in the subjects of the Russian Federation, (2) ensuring the quality of
the urban environment in the regions, (3) satisfaction of the local population with the living conditions in a quarter
and in a city. The emphasis is placed on the volume and pace of construction of residential apartment buildings in
the Russian cities from 2019 to 2021, consumer requirements for apartments, houses, and landscaping.

The ecological resource of an urbanized territory represents the rate and quality of the housing construction,
including urban planning, volumetric planning, constructive and technological solutions, as well as the current state
of the urban economy, including the volume and quality of housing and utility services provided to the population.

A system of parameters for calculating the ecological resource of residential areas is proposed for discussion,
including the estimated indicators of the results of urban planning activities at the stages of the life cycle of a territory
and the underground, surface and above-surface facilities that it accommodates. Macro-level design includes the
accommodation and construction of permanent construction facilities, linear facilities and their infrastructure; the
landscaping of the territory, as an element of the “green” urban framework; a system for handling solid municipal,
bulky and hazardous waste. The micro-design is an ecological resource at the level of structural elements of
a residential zone, it encompasses a residential area, a micro-district, a block, a complex.

Keywords: sustainable development, environmental safety, environmental protection, urban planning activities,
housing construction, urban economy

The development of housing and the urban envi-
ronment is one of Russia’s national priorities’. There,
high housing demand is caused by the low average
availability of housing for the population. About 40 %
of the population needs better housing conditions?.

To achieve the target indicator of national devel-
opment goal “Comfortable and safe living environ-
ment”, or the commissioning of 120 min m? of housing
annually, it is necessary to increase the volumetric
indicators of construction?. The area to be occupied
by apartment buildings under construction should be
about 140 min m?, and the size of annually launched
new housing construction projects should increase to
70 min m? 2. Hence, the investment and construction
phase of an apartment building project takes an aver-
age of two to three years, of which the development
of design and initial approval documentation take
from six months to a year?.

The mass construction of multi-storeyed apart-
ment buildings continues to be the main direction of
modern urban development in the country [20]. An
apartment building (AB) is a set of two or more
apartments that have independent exits facing ei-
ther the land plot adjacent to the residential building
or the common areas in such a building®. An AB has

odern cities are highly complex systems that
M represent a combination of material and non-

material elements of the vital activity con-
ducted by the population [1-3]. Numerous studies,
carried out in many countries, including Russia, have
assessed the impact of urban development [4, 5] and
urban economy on the environment and humans
[6-10], since they are focused on the directions of ur-
ban development that ensure a high-quality and safe
living environment [11-15].

The analysis of the regulatory framework for the
environmental design and effective environmental
standards in construction, conducted by V.I. Teli-
chenko, A.A. Benouj, E.A. Sukhinina, shows that the
country lacks a mature regulatory and technical
framework, whose purpose would be the design of
an eco-sustainable architectural and urban plan-
ning environment [16].

The task of analyzing and forecasting the eco-
logical resource of urbanized territories in the con-
text of their residential zones remains unsolved and
needs a solution in many localities [17].

The co-authors believe that the ecological re-
source of the natural environment [18] is the value of
the maximum cumulative indirect impact on the nat-
ural environment, at which its state meets the re-
quirements of environmental standards within the 1
boundaries of the pre-set target ecological zone. In
the environment of vital activity, the total impact is
calculated using maximum acceptable sanitary and
hygienic concentrations [19].

On national goals and strategic objectives for the development
of the Russian Federation until 2024 : Decree of the President of the
Russian Federation No. 474 of July 21, 2020.

2 Overview of housing, housing construction and mortgage
markets in 2020. URL: https://xn--d1aqgf.xn--p1ai/upload/iblock/e84/e8
47279b9139afd0ae3f407cd6fb7bf5.pdf
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elements of common property of the owners of premises in such a
house in accordance with the housing legislation?®.

The Russian Federation has 85 subjects, consolidated into 8
federal districts, which differ in the geographical location, natural
and climatic conditions, territory size, population figures, and the
level of socio-economic development, which affects the volume of
housing construction, demand, and price levels”.

As of 01.01.2020, the areas having the largest resident popula-
tion are the Central and Volga Federal Districts, where 39.4 and
29.2 min people reside accordingly®. The resident population of the
Siberian Federal District is 17.1 mIn, the number of residents in the
Southern Federal District is 16.44 miIn, the North-Western Federal
District — 13.9 mIn, the Ural Federal District — 12.3 min®. Far East-
ern and North Caucasian Federal Districts have the smallest resi-
dent population numbers with less than 10.0 min people living in
each of them®.

As of January 1, 2020, the largest volume of the housing con-
struction was registered in the Central Federal District, it was equal
to 38.4 min m? of AB under construction*. The North-Western Fed-
eral District has twice as less housing under construction, which
reaches 20.0 min m2 “. In the Volga and Southern Federal Districts,
the volume of the apartment construction is 15.0 and 14.0 min m2.
The value of this indicator is below 10 min m? of housing per each
district®.

In 2019, the floor area of 6.4 to 13.9 mIin m? of new AB was com-
missioned in each of the Central, Volga, and Northwestern Federal
Districts*. The volume of AB commissioned in the Far Eastern and
North Caucasian Federal Districts is below 1.65 min m?, respec-
tively*. The distribution of gross commissioned housing by the dis-
tricts is largely driven by the population numbers*.

The distribution of specific values of the indicator of commis-
sioned housing (per 1,000 people, population), which largely char-
acterizes consumer preferences and development activity in the
housing construction market of a federal district, depending on the
socio-economic development, geographic and climatic features of
its constituent regions, differs from the distribution of absolute va-
lues of this indicator®.

In the Ural and Northwestern Federal Districts, whose signifi-
cant parts are located in the north of Russia, the volume of AB
construction is 1.5-2.1 times higher than that of individual housing*.
In other districts, this coefficient varies from 0.7 to 1.2%. The highest
rate of AB commissioning in 2019 was registered in the North-West-
ern Federal District , it was equal to 459.4 m? per 1,000 people*. In
the Central and Ural Federal Districts the value reached 351.6 and
330.7 m? per 1,000 people*.

As of January 1, 2020, 107.5 mIn m? of apartment housing
were under construction in the Russian Federation, of which 67.8
% was concentrated in thirteen regions, each of which account-
ed for, at least, 20 % of the total volume of housing construction
in its federal district: Moscow and the Moscow Region — in the
Central Federal District, St. Petersburg and the Leningrad Re-
gion — in the North-Western Federal District, the Krasnodar Ter-
ritory and the Rostov Region — in the Southern Federal District,

3 Resolution of the Government of the Russian Federation No. 47 of January 28,
2006: On approval of the Regulations on the recognition of premises as residential
premises, residential premises unsuitable for living, an apartment building in emergency
and subject to demolition or reconstruction, a garden house as a residential house and
a residential house as a garden house.

4 Review of demand and prices on the market of new buildings in the Russian
Federation in 2019. URL: https://xn--d1agf.xn--p1ai/upload/iblock/eb1/eb1a9a29c5116301
0bO0b1969bd9d4ff6.pdf

the Stavropol Territory — in the North Caucasian Federal Dis-
trict, the Republic of Bashkortostan — in the Volga Federal Dis-
trict, the Sverdlovsk and Tyumen Regions — in the Ural Federal
District, the Novosibirsk Region and the Krasnoyarsk Territory —
in the Siberian Federal District and the Primorsky Territory — in
the Far Eastern Federal District®.

All things being equal, current demographic processes have a
restraining effect on demand in the housing market.

The pandemic, affecting the country's economy, also affected
the construction industry. As a result of the quarantine restrictions
in April — May 2020, there was a significant reduction in housing
sales?. 44 regions out of 85 had restrictions imposed on construc-
tion work. In Moscow and the Moscow Region, construction was
stopped for almost a month?. In addition, due to the closure of the
borders, construction sites suffered for workforce shortages?. As a
result, the commissioning of some construction facilities was post-
poned, but this postponement was not large-scale all over the
country?. A set of measures was adopted to support the construc-
tion industry in pursuance of the instruction of the President of the
Russian Federation. The market conditions, that were favourable for
the purchase of real estate, led to the demand implementation. In
June, home sales returned to the pre-crisis level, and in July they
exceeded it. The area of commissioned housing also approached
the values of 2019, and the launch of new projects by developers
was growing steadily 2.

The largest share of mortgage borrowers are citizens under 35
years of age (62 %). In 2020, the record number of mortgages was
issued: 1.7 min loans (+35 % against 2019) worth 4.3 trIn rubles
(+51 %), of which 484 thousand loans (+42 % against 2019) worth
1.5 trIn rubles (+62 %) were issued on the primary market. In the
regional context, the largest mortgage amounts were issued in
Moscow (14.7 % in terms of the amount, 6.8 % in terms of the num-
ber of loans), the Moscow region (8.2 % and 5.5 %, respectively),
St. Petersburg (6.6 and 4.8 %), the Tyumen Region (4.4 and 4.2 %)
and the Sverdlovsk Region (3.2 and 3.5 %). The largest share of
mortgage loans is issued for the purchase of housing in the AB,
which accounts for 52 % of commissioned housing?.

Despite the pandemic, 1,121.6 thousand apartments with the to-
tal area of 82.2 min m?, were commissioned in 2020, which is com-
parable with the level of 2019: 82.0 min m?. As of January 1, 2021, the
volume of apartment housing under construction was 94.0 min m?in
Russia. During the year it went down by 13.5 min m? (-12.5 %) due to
the lack of new projects in the first half of the year against the back-
ground of the pandemic and the demand for housing. The volume of
AB housing commissioned as of the end of 2020 amounted to
42.4 min m?, 1.16 min m? (2.7 %) below the level of 20192,

On average, 0.56 m? were built for each resident of Russia in
20202. Per capita housing construction was most intensive in the
Leningrad Region (1.41 m?/person), Sevastopol (1.34 m?/per-
son), the Moscow Region (1.17 m?/person), the Kaliningrad Re-
gion (1.15 m?/person) and the Lipetsk Region (1.09 m?/person)?.

By the end of 2020, there was a shortage of high readiness
housing in Russia?. As of 01.01.2021, depending on the region,
66-79 % of housing under construction and to be commissioned in
2021 was sold?. The share of sold AB housing to be completed in
2022 is 32 %, in 2023 — 14 %, in 2024 — 11 %, in 2022 — 10 %2.

As for the price behaviour in the market of new buildings for the
9 months of 2020, the price growth rate in the primary housing mar-
ket exceeded the average one in Russia (10.4%) in Moscow
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P (16.5 %), the Moscow region (16.4 %), St. Petersburg (13.1 %) and

the Kaliningrad region (11.6 %)°.

As of the end of May 2021, the area of apartment construction
exceeded 1 min m?in 21 regions, including Moscow, St. Peters-
burg, the Moscow Region, the Krasnodar Territory, the Republic of
Bashkortostan, the Sverdlovsk Region, the Leningrad Region, the
Novosibirsk Region, the Rostov Region, the Tyumen Region, the
Krasnoyarsk Territory, the Republic of Tatarstan, the Voronezh Re-
gion, the Samara Region, the Ryazan Region, the Kaliningrad Re-
gion, the Perm Region, the Stavropol Territory, the Udmurt Repub-
lic, the Primorsky Territory, the Nizhny Novgorod Region, which
account for the 79 % of the apartment housing construction mar-
ket of the Russian Federation (75.6 min m?). The top 3 regions
account for 37 % of the apartment housing construction market:
17.2 % in Moscow, 10.4 % in St. Petersburg and 9.8 % in the Mos-
cow region®.

Multi-storeyed urban construction is characterized by high
population density, intensive use of territories, grave social, envi-
ronmental, and transport problems [20].

61.7 min families reside in Russia, of which 64 % live in AB?.
The key factors that determine the choice of homes are the social
infrastructure and transport accessibility, ecology, landscaped
curtilage, proximity to the city centre?.

A study jointly conducted in Russia in December 2020 by
DOM.RF, VTsIOM (The All-Russian Public Opinion Research Cen-
tre), that represented a formalized personal interview based on
a standardized questionnaire (a sidewalk interview lasting not more
than 15 min) among 1.6 thousand respondents aged 18 years,
showed that in the conditions of movement restrictions, every family
living in AB (37 % of respondents) believed that the most important
factor was the proximity of housing to the social infrastructure; and
the second important factor was the location of the house next door
to a forest area or forest (21 %); transport accessibility was the third
important factor (16 %); and the next important factor was the avail-
ability of courtyards and playgrounds (15 %)".

As for the urban real estate, new models are in demand [21]. Ac-
cording to the annual sociological survey “Demand for housing and
mortgage lending”, jointly conducted by DOM.RF and VTsIOM in
September 2020, among 5,700 people from 150 settlements located
in, at least, 50 subjects of the Russian Federation, the majority of re-
spondents living in the cities with a population of over 1 million peo-
ple prefer to purchase the following apartments in the ABg:

* 15 % of potential buyers choose apartments in buildings
having 1-5 floors, 34 % — 6-12 floors, 28 % — more than 12
floors, the number of stories in a building does not matter for
23 % of consumers;

* 6 % of respondents wanted to buy a single-room apartment
having the area of 35...50 m?, 44 % of respondents wanted to
buy a two-room apartment with the area of 45...70 m?, 41 % —
a two-room apartment with the area of 60...90 m?, 9 % of
families consider an apartment with four or more rooms and
the area of 83...125 m? as the most preferable option.

5 Analytical review: On the dynamics of prices in the market of new buildings for
9 months of 2020. URL: https://xn--d1agf.xn--p1ai/upload/iblock/724/7246eac18a72dcc30
8d6db09d3c121e3.pdf

6 Overview of multi-family housing construction in the Russian Federation: May 2021.
URL: https:/xn--d1agf.xn--p1ai/upload/iblock/558/558f1a545b370dc56a35b75df45aea5a. pdf

7 Analytical review: The most popular characteristics of housing in 2020. URL:
https://xn--d1agf.xn--p1ai/upload/iblock/765/76500cce2e25af9caeeabc6dbbbbdfeb. pdf

8 Analytical review: Characteristics of apartments planned for purchase. URL:
https://xn--d1aqgf.xn--p1ai/upload/iblock/095/09510ab65b4219a0d6ce14373b5427d6.pdf

A high-quality residential environment is based on a compact
city model. The main criteria include a large selection of housing,
safety, environmental friendliness, as well as a variety of functions
and mixed development areas, where housing, cultural and social
facilities share the same area®.

The basic principles of a high-quality residential environ-
ment®:

e comfort: the balance between the environment and a per-

son, safety;

e diversity: versatility, adaptability;

e sustainability: environmental friendliness, economic feasibil-

ity.

Standard housing requirements:

e transparent walk-through entrance lobbies to ensure secure

and see-through access to residential areas;

® the entrance to the lobby is at the street level to ensure the

accessibility of apartments for all groups of residents;

e the number of elevators in the house ensures fast delivery of

residents without queues;

e spaces for air conditioners ensure their easy installation and

uniform facades;

e storage areas: storage spaces are on the ground floors;

e the ground floor has a minimal number of load-bearing walls

and a pre-set ceiling height;

e the minimal ceiling height in the house is 2.8 m;

e the rooms have convenient shapes to ensure the functional

use of the free space.

Ratings, being both a method of scientific analysis and a
means for presenting results in a form that is comprehensible by
a wide range of people, bind the audience to the information that
is presented, which is especially important for the environmental
situation [22, 23].

Mechanisms, used to develop comfortable urban environments
and integrated urban areas are devised with regard for the urban
environment quality index, which is a tool for assessing the quality of
the material urban environment and the conditions of its formation™.

To determine the urban environment quality index, 36 indica-
tors are used that characterize six types of urban spaces: hou-
sing, public and business infrastructure, social and leisure infra-
structure, landscaping, street infrastructure, public space, which
are evaluated using six environment factors: safety, comfort, envi-
ronmental friendliness, identity and diversity, modern environ-
ment, efficiency of government management'.

The quality of the environment is indirectly assessed by the index
with the help of the following indicators: the share of solid municipal
waste (SMW) delivered for processing and reclamation as part of the
total generated and removed SMW; traffic; the share of green public
areas in the total area of green spaces; the level of landscaping; the
share of green spaces; the share of green spaces accessible by the
general public in the total area of green spaces; the share of me-
chanically cleaned urban areas in the total area of a city™.

The urban environment quality index, developed by the Minis-
try of Construction of the Russian Federation together with the

9 DOM.RF. URL: https://xn--d1agf.xn--p1ai/urban/standard-housing/

10 Guidelines for determining the priority directions of urban environment development
using the Urban environment Quality Index. URL: https://minstroyrf.gov.ru/upload/iblock/133/
rukovodstvo_index_compressed.pdf

11 Decree of the Government of the Russian Federation No. 510-r of March 23,
2019: On approval of the Methodology for forming the Urban Environment Quality Index.
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The urban environment quality index in the regions where the volume of apartment housing construction exceeded 1 min m? as of June 1, 2021

Urban Environment Quality Index in 2020
Land area
Subject of OCCl.JpIed.by AB construction Population, Subject of the Russian Federation, The. largest city in t.he
) Federal Number of residential volume as of subject of the Russian
the Russian L " . thousand score )
Federation district cities housing as of June 1, 2021, conle Federation
2020, thousand | thousand sg. m peop Index
hectares minimum | medium | maximum Name ’
score
Moscow Central 1 21.2 16,431 12,6781 — — — Moscow 288
Saint Saint
Petersburg North-West 1 13.8 9,970 5,398.1 — — — Petersburg 249
Moscow | ¢ontral 73 60.6 9,419 5,600 174 208 263 | — —
region
i::is"(’dar South 26 35.2 7,194 3,000 139 176 225 | — —
Republic of
Bashkorto- Privolzhsky 21 23.7 3,424 2,500 165 184 204 Ufa 189
stan
Sverdlovsk _
region Uralsky 47 49.1 3,020 3,500 151 179 216 Ekaterinburg 194
Leningrad |\ o west | 33 13.1 2,838 1,048.2 154 192 059 | — —
region.
Novosibirsk L .
region Siberian 14 17.3 2,806 2,000 126 152 181 Novosibirsk 166
Rostov Yuzhny 23 355 2395 2,800 131 174 g0p | Rostov-on- 200
region Don
Tyumen Uralsky District 5 9.9 2,286 1 179 204 05 | — —
region
Krasnoyarsk | i orian 23 26.3 2158 2,000 136 165 214 | Krasnoyarsk | 181
Territory
Republic of .
Privolzhsky 24 26.1 2,108 2,900 163 188 216 Kazan 204
Tatarstan
Voronezh
) Central 15 23.1 1,674 1,500 146 179 209 Voronezh 176
Region
f‘:g'?oar:a Privolzhsky 11 229 1471 2,400 147 171 208 | Samara 168
Ryazan Central 12 136 1439 7146 149 173 200 | — —
region
Kaliningrad
. North-West 22 8.8 1,403 780.8 154 191 224 — —
region
Perm region | Privolzhsky 25 23.8 1,272 1,900 157 172 197 Perm 179
Stavropol | North Region 19 22.1 1147 1,500 149 171 208 | — —
Territory Caucasus
Udmurt Privolzhsky | District 6 9 1,114 992.2 167 175 187 | — —
Republic
Primorsky
Krai Far East 12 29.2 1,051 1,300 128 161 186 — —
Nizhny )
) Nizhny
Novgorod Privolzhsky 28 24.7 1,017 2,300 158 183 220 201
region Novgorod
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Importance level, %

_ A high satisfaction/ 1 | Social infrastructure

high importance zone 2 | Landscaping of city streets
3 | Organization of public transport
4 | Organization and maintenance of public places
5 | Pedestrian friendliness

7 6 | Courtyard landscaping

A high satisfaction/ 1 | Public and business infrastructure

low importance zone 2 | Cultural and entertainment institutions
3 | The outer image of a city
4 | Landscaping of embankments

A development 1 | The quality of cleaning in public areas

O erage | 2 | S5 e

satisfaction level 3 | Ecological situation in the city

A low sAignifigance/ 1 | Convenient use of personal cars

low satisfaction zone 2 | Accessibility for disabled persons
3 | Arrangement of pet relief areas

Importance and satisfaction with aspects of the urban environment'?

DOM.RF Development Institute and Strelka Design Bureau, is not
arating, although it serves as a vehicle used by each city to iden-
tify and develop its own zones of growth. Cities are only com-
pared within their size and climate groups.

For regions that have exceeded 1 million sg. m. in terms of the
volume of AB construction as of June 1, 2021, information is taken
from open-access sources about the population and the area oc-
cupied by residential development, and values of the index of the
urban environment are also provided (Table).

An important indicator of the quality of the residential environ-
ment is the level of satisfaction of the population, so to obtain the
objective data on the improvement of internal spaces of residen-
tial buildings, it is advisable to conduct a sociological research to
identify the basic needs of residents [22-24]. The survey among
three thousand respondents, permanently residing in a particular

Russian city with a population of more than 1 min residents, con-
ducted jointly by DOM.RF and VTsIOM in November 2020, re-
vealed that while the importance of this aspect is quite high (82 %)
for residents, the share of families satisfied with the ecological
situation in the city is 33 % (Fig.)™.

Residential areas are characterized by the following sanitation
and hygiene factors, that contribute to negative trends in public
health:

e chemical load, including chemical contamination of drinking

water, outer air and soil;

12 Analytical review: Assessment of the state and changes of the urban environment
of Russia in 2020. URL: https://xn--d1agf.xn--p1ai/upload/iblock/925/925e20f3d0f556ef2f0
d505b8b2c402¢.pdf



HenBmXnUmMocCTb: 3KOHOMUKaA, ynpaeneHue

MexayHaponHbI Hay4YHO-TEXHUYECKUIA XXypHan

Urban regulation and management of housing and public utilities

#3 /2021

53

e biological load, including biological contamination of drinking The analysis of statistical data and analytical reviews helped
water and soil; the co-authors to identify that the impact of the pandemic on the

e load associated with physical factors, including noise, vibra- pace of housing construction in a number of regions of the country
tion, ultrasound, infrasound, thermal, ionizing, non-ionizing, has been overcome. However, it is necessary to increase the vol-
and other radiation. ume of construction of apartment buildings and launch new pro-

The symbiosis of urban planning activities and urban economy jects to meet the need for better housing. New construction in-

is a key tool for implementing national goals and projects [20, 25]. volves the development of vacant territories, renovation, infill

The environmental resource of residential areas can be calcu- construction. Given the low satisfaction of residents with the eco-

lated, taking account of macro-and micro-design indicators, for the logical situation in a city, it is necessary to calculate the ecological
stages of the life cycle of a territory, as well as underground, sur- resource of residential areas in an urbanized territory, including
face and above-ground facilities located in it. a comprehensive assessment of the results of macro- and micro-

Whenever a macro-design of a residential area, showcased by design at different stages of the life cycle of an area and the facili-

a settlement, is to be developed, the ecological resource is pro- ties that it accommodates.
vided by:

e positioning and maintenance of capital construction facilities;

e operation and maintenance of linear-type facilities and their REFERENCES
infrastructure; 1. Yas'kova N.Yu., Sarchenko V.., Khirevich S.A. Comprehensive

e creation of green areas as elements of the “green” urban approach to creating a quality urban environment. Real estate: eco-
framework: nomics, management. 2020; 2:12-21. DOI: 10.22227/2073-8412.

C 2020.2.12-21 URL: https://elibrary.ru/item.asp?id=44822019 (rus.).

* SMW, large-size and hazardous waste management sys- 2. Gomez Jr. J.E.A. The size of cities: A synthesis of multi-discipli-
tems. nary perspectives on the global megalopolis. Progress in Planning.

* The micro-design at the level of structural elements of a resi- 50187; 77?;?7-59~CDO/-'/70:t10Zﬁ/J-Pf?Q”eSS-)?O,Z.G-03%0/7 .

; - ST . Samet R.H. Complexity, the science of cities and long-range fu-
dential area, such as a district, a micro-district, a block, tures. Futures. 2013; 47:49-58. DOI: 10.1016/j.futures.2013.01.006.
a complex, takgs advantage of the following indicators to 4. Benuzh A.A., Sukhinina E.A., Eames G.A. Development stages
generate an environmental resource: of ecological architectural and construction design in Russia. Real

e building density; estate: economics, management. 2021; 1:49-52. (rus.).

e number of storevs: 5. Dokukin S. A., Ginzburg A. S. The influence of anthropogenic

i . vs: ) . . o . . heat fluxes on the temperature and wind regimes of the Moscow

¢ spatial planning solutions for residential buildings, including and St. Petersburg regions. IOP Conference Series: Earth and
the use of “green” materials and technologies [26]; Environmental Science. 2020; 606(1):012010. DOI: 10.1088/1755-

) ) ) . . 1315/606/1/012010

* stlructur.al anq technolog|ca“| SO|ut”IOHS fgr residential bull 6. D’'yachkova O.N. Influence of soil contamination on ecological
dings, including the use of *green” materials and technolo- safety of St. Petersburg urban environment. Geoekologiya. Inzhe-
gies at the stage of construction; nernaya geologiya, gidrogeologiya, geokriologiya. 2020; 1:67-71.

e gapartment floor plans; DOI: 10.31857/50869780920010044 (rus.).

e color schem f facades. the alazing of | . nd bal 7. Jing Wei, Jianjun Zhang, Bofeng Cai, Ke Wang, Sen Liang,
CPO schemes of facades, the glazing of logglas a alco- Yuhuan Geng. Characteristics of carbon dioxide emissions in re-
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Okonoru4yeckui pecypc yp6aHu3ampoBaHHOM
TeppuTopumn

Mpouecc ypbaHu3aumm ConpoBOXAAETCA POCTOM rOpofdoB U yBe-
nnyeHveM mx HaceneHus.. CoBpeMeHHble ropoda MpencTaBnstoT
CO6O0V CBEPXCIIOXHbIE CUCTEMbI, BKIIHOHas MaTepuasibHbie U Hema-
TepuasibHble 3MEMEHTbI XU3HEOEATENIbHOCTU HaceneHus. Pa3su-
THe 3KOHOMMKU ropofdoB DOPMKMPYET CMPOC Y HACENMEHWS Ha XWUIbe
N XUINLLHO-KOMMYHanbHble yenyrn. C TedeHvem net TpeboBaHns
noTpeéuTene MeHsTCsA. ACNEKTOM OXpaHbl OKpYXXatoLLen cpeabl
1 paLMoHasibHOro UCMob30BaHUs MPUPOAHBLIX PECYPCOB C MO3ULmA
6uoctepHOro nogxona ABMseTcs o6ecrneHeHmne 3Konorm4eckomn 6e3-
OMacHOCTU CENUTEOHbIX 30H YPOaHN3MPOBAHHbBIX TEPPUTOPUIA.

npOBG,I]EH aHanns npenctaBlieHHbIX B OTKPbITbIX UICTOYHUKAX CTa-
TUCTUHECKOW MHOPMaLMM U aHaNIMTUHECKNX 0630POB B pa3pese
XXUMULLIHOTO CTPOUTENBCTBA, peannayemoro B cybbekTax Poccuin-
ckon depepaumm, obecnedeHns Ka4ectTesa ropofckor cpedbl B pe-
rMOHax, YOOBMNETBOPEHHOCTU MOCTOSHHOrO HaceneHusi YCroBus-
MU MPOXWBAHUS B XWUIIOM KBapTasne W B ropoge. CoenaH akueHT
Ha o6bemMax M TeMMax CTPOUTENbCTBA MHOMOKBAPTUPHbIX dXXUIIbIX
OOMOB B POCCUUCKMX ropogax 3a nepwvog ¢ 2019 no 2021 rr., Tpe-
60BaHUAX NoTpebuTenen K KBapTpam, Jomam, 651aroyCTponCTBY.

OKonornyeckuin pecypc ypb6aHuaMpoBaHHOM TeppUTopmmn hopmu-
pyeTcsi TEMNOM U Ka4eCTBOM >XUMULLHOrO CTPOUTENLCTBA, B TOM
YyCcne rpafoCTPOUTESNbHBIX, 06 bEMHO-MIAHUPOBOYHBIX, KOHCTPYK-
TVBHO-TEXHOJIOTMYECKMX PELLEHNI, & TAKXKE TEKYLLMM COCTOSIHUEM
rOPOACKOro X035MCTBA, BKIoHYas 06beM 1 Ka4eCcTBO NpefocTaBns-
€MbIX HacesieHU XUJTULLIHO-KOMMYHaJlbHbIX YCIyT.

K o6cy>xaeHnto npegnaraeTcs KOMMIEKC NapaMeTpoB ANl pacyeTa

3KOJIOMMYECKOr0 pecypca CeNUTEOHbIX 30H, BKITHOHAOLLMX OLEHOY-
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Ha aTanax XXM3HEHHOrO LKI1a TEPPUTOPUM U Pa3MELLIEHHbIX Ha HeW
NMoA3eMHbIX, HA3EMHbIX Y HAA3EMHbIX 06bEKTOB. MakponpoeKT1po-
BaHWe BKITIOYAET pa3MeLLieHne 1 obecrneHeHne O6bEKTOB KanuTasb-
HOrO CTPOMUTENBCTBA, NIMHENHBIX OOBEKTOB N UX UHAPPACTPYKTYPbI;
(POPMMPOBaHME O3ENEHEHUSI TEPPUTOPUU, KaK SNIEMEHTA «3eJIEHO-
ro» Kapkaca ropofa; cuctemMy obpaLLieHns ¢ TBepAbIMU KOMMYyHasTb-
HbIMW OTXOAaMM, a TaKXe KpynHOrabapuUTHbIMU 1 OMacHbIMM OTXO-
Jamy. MyKponpoekTupoBaHue hopMUPYET SKOJIOMMHECKUI pecypc
Ha YPOBHE 311EMEHTOB CTPYKTYPbl CENMMUTEOHON 30HbI — XXUSI0r0 pan-
OHa, MVKpOpavioHa, KBapTasna, Komrekca.

KnroueBble cnoBa: ycToni4mBoe pa3BuTne, SKoJIorm4eckas 6es-
0racHOCTb, OXpaHa OKpyXaroLuesi cpefbl, rpagocTpouTesibHas
LEeATENIbHOCTb, XWUITULLHOE CTPOUTESLCTBO, FOPOACKOE XO3AMCTBO
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